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IB*ffigpic« A $ *i£ c t Iz ,fc y BJEH^Sfilcllg 3 
[»#JS2] «*«1IES«)#^i*:^aic*j^r, 10 

mmmmnmit. wi&nm& «t y taa&tra-e**.* 



^^&mm^nmt^mzm^mm<Dmmzfi^ 

[if* JS 6] iSsSE i 2 IBK©#«»;^ai6t* 
[»**6] ^3R^5BE«05nd^ilzl^ri 

**** 71 » zr*iztt%mtt* v zrtmm 

&<D%&nmty%Mmj-itmz. ^ 
tt&&&w&<o&®miz'£isiBZMtii U m&mmm 

^»»«*«j«-r*stR**©#^ii$:^ai=fcit4affi 
ajKfiEfiat^-rsfiaicsgfiaa^^-rs^Ea so 



^««5»figist c t *i#atr * 

[3SIUJ<Dl¥ilffl&lft0J§] 
[000 1] 

MA^&xfmm&vi&tf^osi&fsmzmv. mz& 

*&&.vmm&tiLRif*<om&y;miz®-rz )o 
[0002] *mm*moMmsub. amt. * 

v 7*w**9H*mm<DmmnLmiz»»0>%tt m 2te 

[0 0 0 3] j^T. a«tt©^H^fT5fc to( - 



[0004] 

^r^^^^if^,-j?^ Kicpy ^^^^»^ic*y 

■«IW-*Ct*HT*»#iT^*. B G A (Ba 1 1 Grid 

a 1 1 ay)< mo>*mmmrt. *mw* $ sr-^a 

[o oo s]'«3jE v iiai««i*aa**3ta£-B*- 
Am^jvcfcy. *fcggjeaaa)»a<t Lrii^ea^ ■ 

LMi* (Au) tf-f&lzmi^tixm. >-v*JSl=J: 
«IC/\->^Bgfea$SILrui?Xh^i2gL. 

mmz&m LX'<>zfmijiiiLmz,itszr$iit&2itz. 
@13 (a) I*. *v*&mMmm&zmi^ztiz 
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[0006] ^-f-V- ^V^-f ^ 

^r* vnfii). y *wai*a«mx* » 
hrf^fwr**. 0*3 (b) ; i*; ..7^,^*^* 

[ O 0 0 7 ] ±ffi(D<fc 5 K/^V^***** 1 *!**** 10 

LM*aaa« ^-y 5 -*- K*tf aaa«£«» 
^ .., $+i^»ci:.i-<fey *3H*i&a 7 umigfi 

*4lc«W»l=«***«i(Mtfc** - C^fc- S1 
4 (B) tt#Si*gS7A<HSS1fi4l-7y-y7^-y7 20 

[o o o 8] *fc, «aar=fc«T*:7!J! 

(*/<>^*id* • no* wwmmi-moiZ 

[0 0 0 9] 

[ o o 1 O] w05 'J >^5BSI*. 015(A) l-^ 

i*.-. y ^^fiiais* yajststifc^sa s ■ ©aw 

l-SA<± l>T L£5o BP*.. 5 ©*y i-A*5* 

#fci»a^jstt¥aap 5 # ©a»i*** < ft y * a»i^5> 

75©7|*y Atf/fcS^aaictt^sas a (Dffiaii.v; 
[OO 1 1] J:o-<\ ±IB©<fc5l=¥fiSB5 aOlfSl: 

«|6t«)IHfflW^<3.f**St; 50 



7 ©fflSaKK/ <7 *V C . Lfr.aSA* • 

[0 0 1 2] *^l*±IB©^l=^ _ C'S**>'fc*'.©'^ 
Ufc 7 y «v 7» 7S^* Lfc*£t* 

gg&tf * rossa^s *tf aaaa&if-tpa a** * 

[0 0 13] 

italic* yfiatsct^^* M*pa-.<.- 

r fc y v nm&mzi&j&t! *itzn®& izwsm^mm^ 
c t \z* y «tEa«»«i=sia*^#a* 

l. K^««36<asBaaffli=«A**t*vti=*-yaiB 

[o o 1 4] *f=. ti*^2iBa©sEffl-ei*. mffiif^ 
« 1 iEa©¥Stt:£aKfciA-c. «iriB^em@i±. 
asaij: y tsESft»st?jKia$ttr .i>.«c t^^.at 

[O O 1 5] £fc.H#«3lB«(Dfl«!8-C?tt. «51BsS* 

^ i *f-i± 2iem©#«i*sa©Sia^,*^fc:o-c v ••%- 

^ 7*fcl**»«:^ V 7A<JSa^ tt^StSlcSjSfe 

©?ieaffi *»s6-r -a seeaa a^ta ^ i a* * * 
^eaai=» L^aaajaffl js^sac i>.. fUB^ea: 

n$^$t^ a i: i= «fc y *«j»*aair**«aaifc-. 

[ooi6] *f=^ iiat*48B.a©*w^i*« a8B»* 
a 3 iHtt©*a<*aa©aa^icfc^Tv ^sa»aa 

a*affi*j&aw>t!ie^«i»®:aiK«=»i6 n^aa** 
Mi&ztLtzbv&m^tz z t =£^at-r -st©^***. , 
[ooi;7j *fe, a*3p^aa©a» :e f*> asB»* 

fcL%x^afB*aa©a*^atm , r*.fiai=v 
^ajwa:*^*..*— jt?iw*aifcMte-3-fc*.aafc?*".; 

[p o 1 '8 1 ■ t t=vaSi*asEa©aW"ci*.i asss* 
^5iBa©aa*ai5fe^?>iwia^^aaf*> 
*i»icaa.**ifcaafc^ Rn»i;»*;**fe«»** 

ioo 1 9] *fc. .»*a-7<E«©aa^ 

•v 7:*fci«aa^.'y ^p**^*** 2 **®* 1 
a*<ffiia**tfcaBS©^a»aa*^a**ti > ^s« 

i-fc^-c. aie#a<*aai=iBta**i'fc«asi J| -^' iB;r 
seai=aa©^ieaaa^ t ais^e 
ma©5fe4aai=^aas®j«L. asfeaa^Eaaa: 
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mm * y * siKfctm-effias * *it i\ * i a t -r 

[op ; 2 i] a*J* 9 EgiDJ&BTfli*- WEB* 

zmm u mm&&nm£ &mzitz ztiz* y'&tasp 

**9 SBttCD^gfcgcDg{&:£&|ifc(^T\ ^BiaPffi? - 

$^tfc«fig(7) * © $ ffl C i: £ fflft t T -5 % © 
"CfcSi 20 

too 2 3] ihELfcft^stt, Tta«)«fcai=^ffl-r 

^iSKBJifcS M=*SSPI=KA$ti^C <t !z<fe y^ 

^Ksit feivr ^Mspi*nss«fe^ stir i^-sm 

[ O O 2 4] ?5ea«05t4gSI5^»)SaFtl 

li^-Si: fc&tflS- 3&jg*«©;*: # £ 1=/ \*^ y*A<ifc 
[0 0 2 5] 3Elt;):jgje*^£ftM»i©*Stft^^> s 

[0?G 2 6] i**j£ : 3 BB«©36B^|:iHlS,' ffiriSi 

[o 0 2 7] ip*.' &®L&te&3&im*mi&%*.ic^ 
S u/< ij >y5BSI=ft*rfT*)*t4 y -fit ^agB 50 



\zn L2itsiUBi$.mf&m£ » e-t £ c t r=«k 
[0028] 4 at; 1 6 ib^cd^bJic jctt 

[ o o 2 9 ] is*]® 5&.xfemm<DmM iz£k 

I* 2 IB«©¥S»:^g^||^»fe|c^» LfeBg; ^jgg 
*S k *->\,W&k <D&mVi18£-% fcr-#. 

[0 0 3 0] »**7«!«©f6WK«fc*ltf, IIS 

co^tsajAtmssiJiz^A-r-sciti^fcy^^ 

[oo3i] s©<t3i:, &tnmmmmz&x+zz 
tiz&i)^ m&n&t'mms&kowsLtitjtdi&m&tii&m 

W^«^!f3lcKL. *»(*^gi:*^*«i:(Drai=<6 

SCO UtSit xg(DfiSfib * B -5 c i: ^ § „ 
[0 0 3 2] Sic, !S*^9fBtta)SEKI=«fc4itf.:M82 ; 
^**7*fcf*8|EK(D5I^Sffi$Sit-r§|i[Uij v ^ 
e«S^figxSI=tei%-cSISS«$«fi8-r.5»«i*(*:|i 

[ 0 O 3 3 ] fiP^i 5fe«lSB»)SXSIifitSE||lfi^ «.%t> « 

-5 ux y 1 ©-eft y • ssftss 

^fiExg$g(tr t j: y iiitxg*<«iat^-r-5«fc - 

[0 0 3 4] . : , 

if&w<r>nm<j>i&mi 2ziz*&w<?>mm<D]&miz-oi\x 
t?fes^»^gi o**bT#jy. Bii**3>»sg 
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1^5. •• •- -■ : ;rE • 

[0 0 3 5] ft. WW****:**** - 

I*, ^gfciga 1 o t L-c##i*^ 'v ^ffl^fcW^ 

[O 0 3 6 ] Sffli 1 A tt-t<)!)-*t»^#»«» 1 O I- 
»«**fCl^<5/.<'5» K3 7 (03 l=iS££*VC 

fc y . cttic * y 1 3 i**3H*iga 1 o £ maw 

l=»il*#VCt**. *fc. 5l**Si51 4£-<* 

WC»***fCfey. B«.tfFMHM*»«>Sfeofc«M** 
=&L-r:iv5„ =«)*lWl5Bi«14®ftlWKI« 2( 

[ O 0 3 7 ] -75. -tE#Mt* £*ifc¥#l*£a 1 O A< 

an stt^ieaatt a>»***L-cfey. 

|C**L*&JW.*W («*.tf*,(A.u) ) -C^JS**lX 

tvs. .mis* aosts&ai*. 3<d«j, 2 
[0 0 3 8] si^r. jifastfSts^fc^s^ai o 

ttga 1 o sussas 1 1 i=a«w*isi*.-- ■ 2 
n§*3i=v 3t^>^=R©mesi5i 8 tA<*t 
isi-r*«fc5¥«<*^ai ots^sffii 1 4:*&a*«> 
u «ivc*B*iMin o£ggg£«i n^itffff-r 

fWBffl>J:5l=v 3tSffiSR1 8 ^1*^831 

rt#BE^*Ctl=**fv -7<&f^1 3l*a«lfiS1 8lc|pjlt 
[0 0 3 9] £©fB. -tK<D«»;3!C/<V^1 ■. «. !**«>*. 

y . ®l=mffiSB 1 8 \t*S>Zf&t $ 4fCk>«ftlb^ -tK 

i?E«iai=<fe y 1 5 limasB 1 s 

[0040] 031*. X 3 I^JSStlfc^&SB 1 

5A<SffiSBt 8l.=BALfc*»*tt*L.X*t"C'>*- 

P0i=^$*t5*5i=» 3A<msati sic«A 



«i iizBBLfcttBi-fctrc, /07"1 za>%%m~ 
miSSBl 8 3tii»1 8<fc 

a>«ft.wa«BB.st*B*-r*p.fc* t -c**- «•*■« * 

[ 0 041} iaT; 1 3(©*,# $ I-'*"? 

< y » • * 1 3 &HBB 1 8 <D*Sfc 
1 3 tatt»i .8i<D««W»BftPL-*-^t*B««»; 
jt-e^. fi£oTBJa<b$*tfc^**MSai ottott 

[0 0 4 2] *fco A^7"-1 3 tiffilll A.^lfiW 

s/>M>5f 3 *fflk % fc^ 

S)[(D»J«&l):S!!jtXS(PS!*.^^0-SCi:A«^#'5« . 
[0 0 4 3] *HJfi^l-fc^'CI*. /<>?13S 

^i^tr o icsfc* > — i?*<f6±-r * c fc *iftit-r* 

«SI*J: ««*i:**.frJbl=. .B*tB«CBBBl=* 

[0 0 4 4] Btyr, ±ffi1*l*£S*tfc¥£«:ga 1 0 
a)S^i£7J^^l?-^t^■ci^iB^•r•5» S> *BB!?**!iy»^ 
ga 1 o <D»jt*aci±>: 1 3 a>»jft$&i~$tB€ 

[004 5 ] / 1 3 1±. ^iEm»Pl«ia t *«lSiJ3 
Mftxa£*£B*'« l=* y «B«B*-- 

40 »*$*vxt>^*»©/*>^1 3j»x(B&« fl6*B* 

S? 1 5*»K«r.*^S^**ii »Tv *B|*l?P>;VC»y 

,<'.^a ; * ■ Z. •> - 

[ 0 0 4 6] /*$f#nj 3 ^i^-r-si^i*. ^easHKKK 

1 3 a^^fifc-TS. d<D/<>^1 3 a<WB{fcfraM*i 
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&*<bca& y „ j: oTft*^ biBi^btvt: t^/o^fe 

[0047] 05 i*; ^rajpj*^fe3teifc*-'«e-£ 
i=i y. Ki/^~r 3 a *%M**tfc^3i{*^a 1 o 

*ot/t>^1 3 »i^ttftlt|*&Riltt;g:&oTlt<&< 
(@5T?liJ*tttett£^-f) . 10 

[ob +BY$&kttmxwfmT**-'t* m^x& 
Atm iitmzto&Kfiz- 1 9 •(«• 

(A) l:*fj:5l:, 3<a iSm-rsiteSSSflc 

ffHxr*P3ii^tta)(HlfiB2 0i:artt©2F®g52 1 £:£:&L 

rtey, H*um^B««f=j:y±T«rr*««t* 

^ i 9 l**B«Bti=*-y a 6 izatdti* £ -5 t 20 
3aKM'ttT*LT/&?1 3 a <D$t«ggB^nE-r-5o 
[0 O 4 9] C(0KK JS« 19 (i^feSt LT&fi&U 
*oT/«>tfi 3 a©5fe^gg|c(iIH]SP2O0i>^«|z^j£ 

a©3t«8SSI=l*JFiia2 1 l=»j£Lfc¥fiS»l e tfefit 
CftlCfcy. H7t*$*t«ai»l 4; ^SiSB 
1 5. .RlPpilSP 1 6£*LfcA>:*1 3A^fie*n 

[0 0 5 0] ±lBLfc*«lM!Mtx«|*. t£*lti££*i 

rivfe'u* (■•!•*#■) icftx-tm^s 30 

J=n*n$i*«juwMtlBlEa> u^y >*4Si3aic*5(.%T 

L"< ,| J>ffflM8 £SBMt£8H»i: Ltfel*&*lTlv- 
•StO-efey. J:oTt"<'J><fffl»H8$Sai 9lz 
-5fc*l+-e*8lg|J 1 5 zt immt ts. 

*v Mic. ^isfis^figxsttmic^jemffi 13a icst l 

[005 1 ] iffgi ±gBLfc : &tSMffi*/fclg*«ffl Lfefc 40 

3:>alZ*tU. 1 (TCo'ftflftri 5 *fe«r*««©t(I> 

^ 1 3 a (Dft5fi£&ai::*f -5 J: -5 SSSODflSB 2 O 

rtlcKlT f=#B6<jr>^S2 2 Sfflf t. CO)**: 

z zim^x^m&mi&T.s^mmT^zti^ y . *sr 
1 3 a izMLtomtk < 1 5 turn- h 

SJ6£ ttti^fc y i/^flia<DS!im^^©**«H#-r '50 



i^c. *3iS^ic^^^»terom»i HJgeiiizo^rift^ 

-r ••• - 1 

[ o 6 5-3 ] mstiM i H!6«it^-sig jgafe 2 5 isi 

5s jfe-r. bg Am&a>#mi*$Sim.3 oiz-^T&w-r 
i. SJh«fli3 3. &t;3gfim«i-efe4isis<7»N*>jf3 

[0 0 5 4] *«3 1 ttfl%f£tf?*'-.£,K£'*>gtoJ. 
«T? fey. f(0il3 1a IC^SH*^ ^ 3 2 £|S©-f 

fc. Sfi3 1ff)±I3 1 aiili, #S3ft:^«/ ;?3 2.Stf 

r7-<-V3 6^ifih^Scfc5rzitjh^Bi3 3*^fi8$^t 
fey. c ©ititst AM 3 3 i= «*: y ^ 3 2 ai;-? 

[00 5 5 J -fj. WSl 3 1 ©TI 3 1 b IC l*«8)l©/ < 
>^mSS?3 4A<iEa**L-CLN^„ C05mSSB3 4(i^ 

y. s«3 1 t^BE$tifcBe«&t;x;u--^-;u <*i- 

m^it-f) ICj:yiB^3 5lzSg|$tiri^ 0 «6oT. 
#^»^-y^3 2ttO-fA'3 6. iEfc. X)U-*-)\,£ 

[0656] iffi«fiE*ttfc*»i*:ga 3 6 liH^Sfi ^ 
2 51C^$tt^„ H^S«2 51*. S«*»2 4(Ctt 
»CD/^>^2 6^fieLfc«fiEi:$*t-CL^ 0 C05/\'i>" 

^2 6©«*j£{agtt. ¥»«:sia3 oic^i+^^fcts'' 

fcv 2 ett»^t Lxmxitam^a^mi^ 
ti-tfey < ffiriBLfc^«i*^a i o<Mi£E&$;h.fc/*> 

^ 1 3 i l^fiimSglS 2 7 . Jfe jftSB 2 8 : 2 8 

[6 6 5 7] 7 l*^©^J»aBAtS«*{*2 4^ 

tiizx y /0^26 2 5 tnsmiztmtii 

Tl^ 6 *fci rt 3fet(tgB2 8(*najK«^<0*ofcfe«t ; 
WLTfcy. SSP2 7 03fe4S8Plcj^fig^tifc¥SSS2 9 ;? 

/i>?2 6©Sg|J t . Mffib/=i|i««:^a3 OlzaitS 
*tfe»ISP3 4(D*tSI^Ut®L^»i: $tlTL%^i . 

[b 0 5 8 ] ±mmm.t ztitznm&is. 2 siz^m^ 
S3 o^^g-r^iiii, ,xi>ifz 6 £a&a»3 4£j&<*r 

ISJ-T 4* 3 b ir^SSS 2 5 !t £ fiB*«> 

^t¥»»^a3 0£||gafe2 5l=l«Ilt«"E-r 
^. Z*UZ«fcy, »SSS3 4(4/^^2 6l=lSjl+ffE^r 

*t-5„ ±S2(OJ:5lc/^>^2 6lire-055fe«SPrz : 
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jfeofc^ssia* 2 a tmrSLt^xxa y . a^oa>^2 e i* 
mess 3 4 ic^ Ltei^ttMi^cfe y ^**t-cL^fc 

[OO 5 9] ^(DJ:5l~v #agi*8S3 p£^gg«2 
5lcH^Lf=«ffil-*5^T, ^fSffl2 8A<mffi§P3 4IC 

«a?***><- >*>^2 6 fe«a»3 4 troamwfca 

LM*aaSB3 4fl)*#$l=/< : 7^+A<±i:-C^fct 

/<>^2 6tmffiSiJ3 4i:C0}$Mp«l±+»l?j£< io 

jsy» /^>^2 6 tmsBS3 4<7>m^ws^^5t^i-fi ■ 

[0060] C*tl=«feys /<>^2 6tSSS53 4t(D 

<b$+tfc¥^i*^S3 o-efco-c*s?SLifc^a*flis 

t HSS« 2 5 t (OFbII^^E $ HZ&Wb < . SPSuS 

[O 0 6 1 1 Mic. *^SE«l=fc^Ttt. /<>?2 6 £ 20 
mSSI53 4lc&«SWl::«A£-ti-£w±:lc,fc y&a*fr? 
«tligi:$*fC^.Sfc«). il#2 6. 3 40?&ai-IKL.»] : 

[0 0 6 2] ft. H^S«2 5l-/N*>^2 6^fiK^-^ 
*j£l-OI,>-CI*. @ 5 8 &mi*T&t& i,ttrt>7 

1 3 o>i&tfttm tm-r- fes f= ; *<©i»^ii #ie-r 
xmwr&o ® i o : ^#2*i6flii=«*si|E»*.4 o * 30 

iLtl^. **tte«lc«-5HSS«4 oi'*S«*tM , 

1 i=a»<D7H-;i.sffi4 s tp* i>fzz. £4w&tfz 
[oo63] £©iiss«4 o ictej££*vS*-;uaa 

4 21*. S«*ft^il=»**^fc^ffl4 2 a t v CflJ 

Hat 4 2 a ic^$W=a«ma |i4> b "t i=«fc uaa' 

ffcgSl OlcSI+^tvfc/0^1 3<D»fiEfiS<!:*t)S-r 
•5J:5SS*tfCL'»S. C0>*— ;US«4 2©»J5fc5a5 

tun*. Sffi»jSttfffro-otU-c^«icffluP,+tr 
■C7tt-;um« 4 2 S#S1i^f-"4 C #5. ! ' ■ " 

[0 0 6 4] 01 1I*> m2HJSeill^4SIS*«4 0 

•c-5. ^@i=*$-h.-5«fc5i^ ksit©icfcL>-c^{* 
3£B 1 0 lzl&tfL£ 1 3 lillSSStS 4 0 icj&jfc 

**i.fc7fv-^mffi4 2 ^a^MTc^t^-'-^wif 
i*, sg«ii:feut/V>^i 3i-^j«$*tfc^iiiaiJi 

5l**-;umfil4 2(Dfl.a84 2al-KAL. 3 



\zi&!iLt!titz¥-tB&i 6ii*-;umii4 2a»Bl«mSS» 
4 2bO>±S8t^}S-ri>. 

[0 0 6 5] ±fBC0*5l^ £iftp1 5*mSC4 2 alC 

#A-rsc <t ici: y . 1 3 t/t^— >umm4 2 to? 

CtB3lto£-afi*ll-fr5 Z.t tfX- Sa. *fc*l=^pp/i:. 
£*tfc/<>:?1 3(&JF,SLS?S1 ,6 t3a^S»SB4 2 b 

^^•rscti=«fey. 1 3 t*— ;ua«i4 2 t<p : 

[0 0 6 6] H I 21*. P 1 1 l=telt-5K^«lit^ * y, 
3ift-r-5fc«)l=» ;U«ffi4 2©KflA''t.SiT*.*t4 
3 £®:W-fc«J«£* Ltl^, wC03ElT%*t4 3 lis M 

xis^ea «fc y * y . 4 2 a»*ffls* N &aaf 4 2 

[0 0 6 7] ^0«RefrSCi:l-«fey. 5t 

ttfx-gs <fco-c/<>^i 3itv- ;umai4 2i:<oaa ; 

lv^>^i 3 tfc— ^m«l4 2 troattWiS^MTbifii 
±-r -sfctov ^aXi«14** y lSJ±*1*-5 - 
So •' 
[O O 6 8] 

[SKBOOa^] iiaiOJjuKslKfgWI-*^!*^ TEffli 1 * ■ 
^Wicj:*i.l*, ^ttS§,l~fcU>-C^e«ffi<05fe^SSI-» 

A-r-s w t ic«fe y i -N»««»fc«a»'^©«*w«:i«i- 
t<omM^a^ff5icigLl *»»^at^s«ii: 

fl)|yil=ffi(D»ittSU«^4.3Fli-5i&il* < 'S < 

[00 6$ ] : 'ii^i z.aU'b fflkimmz,**, 
i*. "aaaailaa^^ y *«a**wea*^H-ci» 
sfcto. ^eiffiic^$*tfc^tttsp*«^i-sasui- 

Bji^fctti*. sfe«iai»iacxsicfct^-c^ie«aic»u^ 

^is-rsfcto. fsmicsfefiiaj#^BEt-«ci:A<-e*<5. 

[OO70] W*J14&1/1 Offi»<OS6^IC«fett 

i*. *aasfe«xiiicj3t<r^fi^a^»BEf isstaic 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3 ln the drawings, any words are not translated. I 

CLAIMS — — — 

5»S5==.="=ss.r=i=:.-=- 

[C^JKste JL£U sTsSt characterized by being constituted by the pore by which said hole elec^ode was formed in 
^ch caTe ^o^[ providing the projection electrode formation process which forms a projecfon electrode ,n the 



process. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

mSdrf the Invention] This invention relates to the semiconductor device which is applied to a semiconductor device., its ( . 
mature approS a mounting substrate, and its manufacture approach, especially performs mounting processing using a., 
projection electrode, its manufacture approach, a mounting substrate, and its manufacture approach. - 
[0002] In recent years, the densification of a semiconductor device, improvement in the speed, and a m,n.atunzat.on are 
demanded, and many flip chip mounting approaches are used increasingly that it should correspond to *!* ^*>* * *» 
chto mounting approach, it is necessary to form two or more projection electrodes in the.predeterm.ned location of a 
semicTductor chip or a semiconductor device. Moreover, it is in the inclination for the number of formation of a projection 
efec^ode to a so increase by densification. A semiconductor chip and a semiconductor device stop furthermore, functionrng as a 
faulty connection occurring in at least one of the projection electrodes by which two or more a-rangement is carnec o£ 
[0003] Therefore, in order to perform reliable mounting, it is necessary to connect each projection electrode to a mounting 
substrate certainly. 

Kriotion of the Prior Art] For example, in the multi chip module (MCM), two or more projection electrodes (henceforth a 
bumXi fo^ed in the whole surface of a bare chip-like semiconductor chip, and mounting this bare chip in a mother board by 
Sip chip junction is performed. Moreover. BGA (Ball Grid Allay) The semiconductor device of structure forms two or more bumps 
Tn the component side of a substrate which carried the semiconductor chip, and mountmg th.s semiconductor device m a 

vS5fc££Z£. ^^^^^r^ ^^o^ projection electrode, plating, vacuum deposition, the 
w°e-bond^ method etc. are used. and. generally solder or gold (Au) is used as the quality of the matenal of a proje^o _ 
Electrode By the approach of forming a projection electrode with plating, it leaves a bump formation locafcon to a semiconductor 
chlo or a substrate a resist is arranged, this is immersed in an electric-field plating bath, and a bump is grown up into a.bump 
foim* ion locaSn Moreover, in vacuum deposition, it .eaves a bump formation location to a semiconductor ^ZtoS."' 
resist is arranged, vacuum evaporationo equipment is equipped with this, and a bump is grown up into a bump formation locat.on. 
Drawing 13 (A) shows the bump 2 formed on the semiconductor chip 1 by using plating or vacuum deposition.; . .. 
SonthVoS^and. by the wire-bonding method, after joining a golden wire to a bump formation location using wire- • 
Eng equipment when carrying out the minute amount rise of the capillary, a wire cut is performed and this forms a stat bump 
^tumprm^Ca^a^rin^ (B) shows the stat bump 3 formed on the semiconductor chip 1 by usmg the wire- 

K^S'junction of the semiconductor chip or semiconductor device (henceforth [ a semiconduc^r chjp and la , 
semiconductor device are named generically. and ] a semiconductor device) with which the bump was. formed 
above is carried out at a mother board or a mounting substrate (henceforth [ a ™ th ^ b W4 and. ^ mount. °_ £ 
narne^ generically. and ] a mounting substrate): For this reason, as shown .m,drawng_|4 (A), the flat ^oc^^s^ed^*... 
lotion in which the bump 5 of the mounting substrate 4 was formed, andthe corresponding location, and.the semiconductor^, 
ST 7 was Tas thlronfigu^tion which the mounting substrate A is made to join electrical* ^arrymgOMt ^ chip 
Eon of A. bump 5 at this flat electrode 6. In addition, as for drawjng. 14 (B). the semiconductor device 7 shows the cpnditoon ; 
that flip chip junction was carried out at the mounting substrate 4. r ,.., T ■ - . <-•_ , w - . ■■■ 

[0008] Moreover, it depends for the flip chip approach at the time of junction on a bumpj. quality _qf the 

the configuration which a flat electrode is made to specifically join a bump by heatedend pressurizing, inthe case of solder, and 
&£J to TS Tetrode by in the case pf a golden stat bump pressurizing after making conductive resin : etc.,n^ 
between a semiconductor device and a mounting substrate. £ 

Klem(s)to be Solved by the Invention] By, the way. i" orderfor a bump 5 to make *^ e, ^^^^^ is 
mounting substrate 4. and stable connection in flip chip junction, it is indispensable to fixed-ize a bump s 5. height For this ... 
reason in the former, leveling processing for fixed-izing that height to a bump 5 is performed. . - . ; 

0010] This levr g processing is processing which presses. a Ws 5 upper part whh the 
Press section was mU into the flat sid^^ 

shown in drawing 15 (A) However, since it was processing of on* only fabncating. flat part 5a m a bumps 5 u PP er partition. 
S ftSe?o.ume (magnitude) of bump .5 the very thing,* difference will produce, the ' 
*e area of flat part 5a formed of leveling processing. That is. when a bump's 5 volume ,s large,the area of flat part, 5a becomes 
large, and when a bump's 5 volume is conversely, small, the area of flat part & becomes smafe w, ^1 
SoT ] Therefore, if flip chip junction of the semiconductor device 7 with which the bump 5 who ha ?! yanation in the area oMIat .«, 
oVrt 5a as mentioned above was formed is carried out at the mounting substrate 4. the trouble that venation wd anse in the : 
colectLn area of a bump 5 and a flat electrode 6. and a difference will arise in connection resistance connection m^^-o 
wiH arise Thus when a difference arises in connection resistance, in being the accelerated semiconductor, device 7 rt ongp*», 
£ cZeS r^nceSenmoe. and variation arises in the processing speed of a semiconductor devjee 7. and a possibility 
that stable processing cannot be performed is in it »• . ■ • _„..♦„, ,i_„i-_ which 

[0012] This invention is made in view of the above-mentioned point and it aims at offenng the semiconductor device which 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/08/18 



2/5 s<— v 



[0013] d Stable fliP ch ' P junCti ° n ' itS manufactur e approach, a mounting substrate, and its manufacture approach. 

[Means for Solving the Problem] The above-mentioned technical problem is solvable by providing the following means ft has the 
configuration .n which two or more projection electrodes were arranged in invention according to claim 1 by the substrate in 
which a semiconductor chip or a semiconductor chip is carried. By connecting said projection electrode to the polar zone formed 
in the mounting substrate, in the semiconductor device mounted in said mounting substrate, the acute section is formed in the 
point of said projection electrode, and it is characterized by being mounted in said mounting substrate by inserting this acute * 
section in said polar zone. 

[0014] Moreover, in invention according to claim 2, said projection electrode is characterized by being formed with the quality of ' 
the material more nearly hard than said polar zone in said semiconductor device according to claim 1 

[0015] Moreover, it is characterized by providing the projection electrode formation process which is the manufacture approach 
of said semiconductor device according to claim 1 or 2. and forms two or more projection electrodes in the substrate Tin whicn'a ~ 
semiconductor chip or a semiconductor chip is carried, and the acute section formation process^ which forms the acute section 
by pressing the fixture for acute section formation to the formed projection electrode, and making said projection electrode : i - 
transform by invention according to claim 3. 

[0016] Moreover, in invention according to claim 4. it is characterized by using that by which the crevice corresponding to the - 
configuration of said acute section was formed in the part which presses said projection electrode as a fixture for acute section 
da^T" a " aCUtC S6Ction formation Process in the manufacture approach of said semiconductor device according to 

[001 7] Moreover in invention according to claim 5. it is characterized by forming in the formation location of said acute section 
and a corresponding location the hole electrode which said acute section inserts in the mounting substrate with which said 
semiconductor device according to claim 1 or 2 is mounted. o . 

[0018] Moreover in invention according to claim 6, said hole electrode is characterized by being constituted by the pore formed' ! 

L0019J Moreover, it sets to the mounting substrate with which the substrate in which a semiconductor chip or a semiconductor ' 
chip is earned is equipped with the semiconductor device of a configuration of that two or more polar zone was arranged in : J; 
invention according to claim 7. While forming two or more projection polar zone in the location corresponding to the polar zone" 
arranged by said semiconductor device, the acute section is formed in the point of said projection electrode and it is 
characterized by mounting said semiconductor device by inserting this acute section in said polar zone 

[0020] Moreover, in invention according to claim 8, said projection electrode is characterized by being formed with the quality of 
the material more nearly hard than said polar zone in said mounting substrate according to claim 7 

[0021] Moreover, the projection electrode formation process which forms a projection electrode in the polar-zone formation - ' 
location in the semiconductor device of the substrate body which is the manufacture approach of said mounting substrate K J " 
according to claim 7 or 8, and constitutes a mounting substrate from invention according to claim 9, and a corresponding 5 
location, The fixture for acute section formation is pressed to the formed projection electrode, and it is characterized by 
rnnooi ? 3CUte SeCtl ° n fo ™ ation process which forms the ac "te section by making said projection electrode transform 
L0022J Furthermore, in invention according to claim 10, it is characterized by using the thing of a configuration of that the crevice 
corresponding to the configuration of said acute section was formed in the part which presses said projection electrode as a 
fixture^ for acute section formation used with an acute section formation process in the manufacture approach of said mounting 
****** according to claim 9. ... * r ,- 

[0023] Each above-mentioned means acts as follows. In a mounting condition, the acute section will be in the condition of having 0 
been pierced in the polar zone currently formed in the mounting substrate, by having considered as the configuration in which a ? 
semiconductor device is mounted in a mounting substrate by being inserted in the polar zone which forms the acute sectibn in 
the point of the projection electrode by which two or more arrangement was carried out and by which this acute section was" 
formed in the mounting substrate at the substrate accordingto invention accordingto claim 1 

[0024] Thus, when the acute section formed in the point of a projection electrode inserts in the polar zone currently formed in ; 
the mounting substrate, though it could increase and variation has produced an electric connection area of a projection electrode 
and the polar zone in the magnitude of a projection electrode, electrical installation of a projection electrode and 'the polar zone* 
can be performed certainly- • ■;>..: ■ v- V •. - 

[0025] Furthermore, since it becomes unnecessary to face performing electrical installation of a projection electrode and the 0 JO 
polar zone and to make other conductive members intervene between a semiconductor device and a mounting substrate- ^ 
reduction of components mark and simplification of a production process can be attained Moreover, according to invention ^ claim 0 
2 and given in eight, since the projection electrode is formed with the quality of the material more nearly hard than the polar 1 • 
zone, it can insert in the polar zone certainly the acute section formed in the projection electrode . 
[0026] Moreover accordingto invention accordingto claim 3, it faces manufacturing said semiconductor device according to 
claim 1 or 2. In the acute section formation process which forms two or more projection electrodes in the substrate in which a ^ 
semiconductor chip or a semiconductor chip is carried in a projection electrode formation process, and is carried dirt j f ^ : ■} 
continuously By pressing the fixture for acute section formation to the formed projection electrode, making a projection • 1 ' 
electrode transform, and forming the acute section, the acute section can be formed easily. - . o i 

0 ^uI 1 u A , Pr °!! Ubti6n process< * eems name ^ for this not to complicate it, even if it replaces* ah acute section formation process : ; 
with the leveling processing currently carried out conventionally, rt is performed and forms an acute section formation process - 
Moreover, since an acute section formation process is a process which forms the acute section by pressing [ as opposed to / 
rnno 1 PrOJeCtl ° n e, ^ Ctr ° d6 ^ fixture for ^ute section forfnatiori, it can forih the acute section easily - 
[00281Moreover according to invention claim 4 and given in ten. in an acute section formation process, the acute section can be ; ; 
termedeasily and certainly with the fixture of an easy configuration by having used the fixture for acute section formation with ~ 
etectrode COrreSpondlng to the configuration; of the acute section was^formed in the part which presses a projection ' 

[0029] | Moreover, when a mounting substrate is equipped with said semiconductor device accordingto claim 1 or 2 by having 
formed in the formation location of the acute section, and the corresponding location the hole electrode which the acute section ' 
inserts according to invention claim 5 and given in six. the acute section of a projection electrode is inserted in a hole electrode 
Therefore, since-izing of the connection condition of a projection electrode and a hole electrode can be carried out [ fixed J arid* ' 
connection area is also fixed-ized in connection with this, the stable electrical property can be acquired ^ ! 
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[0030] Moreover, according to invention according to claim 7, in a mounting condition, the acute section will be in the condition 
of having been pierced in the polar zone currently formed in the mounting substrate, by having formed the acute section in the 
mounting substrate at the point of the projection electrode by which two or more arrangement was carried out, and having 
considered as the configuration which mounts a semiconductor device in a mounting substrate when this acute section inserts in 
the polar zone. 

[0031] Thus, when the acute section inserts in the polar zone, though rt could increase and variation has produced an electric 
connection area of a projection electrode and the polar zone in the magnitude of a projection electrode, electrical installation of a 
projection electrode and the polar zone can be performed certainly. Furthermore, since it becomes unnecessary to face 
performing electrical installation of a projection electrode and the polar zone, and to make other conductive members intervene - 
between a semiconductor device and a mounting substrate, reduction of components mark and simplification of a production 
process can be attained. 

[0032] Furthermore, according to invention according to claim 9, face manufacturing said mounting substrate according to claim 7 
or 8, and form two or more projection electrodes in the substrate body which constitutes a mounting substrate in a projection 
electrode formation process, and they are set to the acute section formation process carried out continuously at ft. By pressing 
the fixture for acute section formation to the formed projection electrode, making a projection electrode transform, and forming 
the acute section, the acute section can be formed easily. .t... . , ; 

[0033] A production process seems namely, for this not to complicate it, even if it replaces an acute section formation process 
with the leveling processing currently carried out conventionally, it is performed and forms an acute section formation process, , 
Moreover, since an acute section formation process is a process which forms the. acute section, by ** which presses ! as 
opposed to / only / a projection electrode ] the fixture for acute section formation, it can form the acute section easily. 
[0034] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention, is explained with a drawing. Drawing 1 and drawing 
2 show the semiconductor device 10 which is one example of this invention, and the condition before drawing 2 mounts a 
semiconductor device 10 in the mounting substrate 11 for the condition that drawing 1 mounted the semiconductor device 10 in 
the mounting substrate 11 again is shown. 

[0035] In addition, although this invention is applicable to the both sides of the semiconductor chip with which the bump was 
formed, and a semiconductor device (for example, semiconductor device of BGA structure), in the following explanation, it shall 
name generically this semiconductor chip and semiconductor device, and shall call them a semiconductor device 10. In the 
example shown in drawing 1 and drawing 2 , the example which used the semiconductor chip as a semiconductor device 10 is 
shown, and two or more projection electrodes 1 3 (henceforth a bump) are formed in the mounting substrate 1 1 of the body 12 of 
a chip, and the field which counters. High-melting solder is used as an ingredient and this bump 13 is characterized by forming 
the acute section 15 in the point of a base 14. 

[0036] The base 14 is joined to the pad 37 (shown in drawing 3 ) with which the end section is formed in the semiconductor 
device 10, and, thereby, the bump 13 is electrically connected with the semiconductor device 10. Moreover, the acute section 15 
is formed in one with the base 14, for example, has the configurations where it sharpened, such as a cone configuration. This 
acute section 15 is formed in the center of the flat part 1 6 formed in the point of a base 14, and is considered as the 
configuration projected towards the mounting substrate 11. 

[0037], As the mounting substrate 1 1 with which the semiconductor device 10 considered as the above-mentioned configuration 
is mounted on the other, hand is shown in drawing 4 in addition to drawing 1 and drawing 2 , two or more polar zone 18 is formed 
in the semiconductor device 1 0 of the substrate body 1 7 f and the field which counters. This polar zone 1 8 is formed with the soft 
ingredient (for example, gold (Au)) to a bump's 1 3 ingredient which, has the projection electrode-like (shape of bump) 
configuration, and is arranged by the semiconductor device 10. Furthermore, the arrangement location of the polar zone 1 8 is 
constituted so that it may correspond with a bump's 13 formation location. 

[0038] Then, how to mount the semiconductor device 1 0 considered as the above-mentioned configuration in the mounting 
substrate 1 1 is explained. In order to mount a semiconductor device 10 in. the mounting substrate 1 1, as shown in drawing 2 , a, 
semiconductor device 10 and the mounting substrate 11 are positioned, and continuously, a semiconductor device 10 is turned to 
the mounting substrate 11, and is pressed so that a bump 13 and the bump-like polar zone 18 may counter. As mentioned above, 
since a bump 1 3 and the polar zone 1 8 are= positioned, a bump 1 3 is pressed towards the polar zone 1 8 by turning a 
semiconductor device 1 0 to the mounting substrate 1 1 , and pressing rt , 

[0039] Under the present circumstances, as mentioned above, the acute*, section 15j which sharpened in that point is formed, and 
the bump 13 is formed of the hard quality of the material to the polar zone 1 8, and further, since the bump 13 is made into the 
shape of a bump, the polar zone 18 inserts the acute section 1 5 in the polar zone 18 for her by the above-mentioned press 
processing. 

[0040] Drawing 3 expands and shows the condition that the acute section 15 formed in the bump 13 inserted in the polar zone 
18. As shown in this drawing, after the bump. 13 has inserted in the polar zone 1 8, the acute section 15 is in the condition of 
having been pierced in the polar zone 18. Thus, since the acute section 15 formed in a bump's 13 point inserts a semiconductor >. 
device 10 in the polar zone 18 currently formed in the mounting substrate 11 in the condition of having.mounted in the mounting , 
substrate 11, an electric connection area of a bump 13 and the polar zone 18 can be increased.. That is, since the acute section • 
15 is made into the configuration where surface areas, such as a cone configuration„.are large as described above, the touch area 
of a bump 13 and the polar , zone 18 increases. ' i 

[0041] Therefore, though variation has arisen in a bump's 13 magnitude, the touch area of a bump 13 and the polar zone 18 . 
becomes large enough, and can perform electrical installation of the polar zone 1 8 certainly with a bump 1 3: The processing 
stabilized even if it was the semiconductor device 10 which could prevent by this that variation occurred in connection 
resistance (connection impedance) in the electrical installation location of a bump 1 3 and the polar zone .1 8; therefore was 
accelerated is securable. 

[0042] Moreover, it feces performing electrical installation of a bump 13 and the polar zone 18, and since the conductive member 
needed with the mounting structure using the conventional stat bump 3 becomes unnecessary, compared with . the mounting 
structure using the conventional stat bump 3, reduction of components mark and simplification of a production process can be 
attained. 

[0043] Furthermore, in this example, since it considers as the configuration which connects by making a bump 1 3 insert in the 
polar zone 18 mechanically, heat-treatment needed when connecting a bump to the polar zone conventionally can be made 
unnecessary. Therefore, while being able to attain simplification of mounting processing, it can prevent that a heat damage 
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zone 18, it is good as usual also as a configuration which joins a bump 13 and the polar zone 18 under a heating ambient 
atmosphere at the time of mounting. 

[0044] Then, the manufacture approach of the semiconductor device 10 considered as the above-mentioned configuration is 
explained. In addition, since the manufacture approach of the semiconductor device 10 concerning this invention has the 
description in a bump's 13 formation approach, it shall explain only a bump's 13 formation approach in the following explanation. 
[0045] A bump 13 is formed by carrying out a projection electrode formation process and an acute section formation process. A ; ' 
projection electrode formation process is a process which forms bump 13a in the condition that the acyte section 15 is not 
formed in the predetermined location of a semiconductor device 10 (namely, the former bump of a configuration), and an acute 
section formation process is a process which forms the acute section 15 to bump 13a formed with the projection electrode ' 
formation process. Hereafter, each configuration is explained. \ . " 

[0046] In order to form a bump 13, in a projection electrode formation process, bump 13a is formed in the predetermined location^'' 
of a semiconductor device 10 using' plating, vacuum deposition, or the Wire-bonding method. Especially the formation approach of 
this bump 13a is not limited, arid may be formed using any of the above-mentioned all directions method. Moreover/ generally ,r e:u 
each formation approach of the above-mentioned bump r 13a is learned as the bump formation approach, and can form bump 13a, M ■ 
using the bump formation facility therefore used from the former as it is. 

[0047] Drawing 5 shows trie semiconductor device 10 with which bump 13a was formed by carrying out a projection electrocle v ; 
formation process. Where this projection electrode formation process is completed, the acute section 15 is not formed in bump Mi 
13a yet, but therefore, blimp 13a has become spherical or a pillar-shaped configuration ( drawing 5 shows a spherical 
configuration).- '■' " • " • 1 ' ; 

[0048] Termination of a projection electrode formation process carries out an acute section formation process continuously. In 
an acute section formation process, as shown in drawing 6 and drawing 7 ; the acute section 15 is formed in the point of bump 
1 3a using the fixture 19 (only henceforth a fixture) for acute section formation. As shown in drawing 6 and drawing 8 (A), the " 
fixture 19 has the crevice 20 of a cone configuration, and the annular flat-surface section 21 in the point which contacts bump 
13a, and is considered as the configuration which moves up and down by the elevator style which is not illustrated. In case the 
acute section 15 is formed in bump 13a, as shown to drawing 6 by the elevator style, a fixture 19 descends towards bump 13a, ' 
and pressurizes the point of bump 1 3a. 

[0049] Under the present circumstances, a fixture 19 functions as a die and, therefore, the acute section 15 corresponding to 
the configuration of a crevice 20 is formed in the point of bump 13a. Moreover, the flat part 16 corresponding to the flat-surface 
section 21 is also formed in the point of bump 13a at coincidence. Thereby, the bump 13 with the base 14 shown in drawing 7 ; 
the acute section 15, and aflat part 16 is formed. 

[0050] A production process seems for this not to complicate it, even if it replaces the above-mentioned acute section formation 
process with the leveling processing (refer to drawing 15 ) currently carried out conventionally, it is performed and forms ah 1 ; ^ * 
acute section formation process. Moreover, the elevator style which moves a fixture 19 up and down is also used as a device in v 
which the fixture 8 for leveling is driven in the conventional leveling processing, and becomes possible [ forming the acute section 
15 only by therefore exchanging the fixture 8 for leveling for a fixture 19 ]. Furthermore, to projection electrode 13a, since an ! • 
acute section formation process is only processing which presses a fixture 19, it can only form the acute section 15 easily. ;f ^ J 
[0051] In addition, although the fixture 19 used with the above-mentioned acute section formation process was the thing bfa-* :t - , '- / 
configuration of forming the one acute section 15 at a time to two or more bump 13a formed in the semiconductor device 10 By >: [ 
preparing the fixture 22 of a configuration of having formed two or more crevices 20 in the flat-surface section 21 so that it may 
correspond to the formation location of two or more bump 13a, and carrying out an acute section formation process using this ' ^ 5 
fixture 22, as shown in drawing 8 (B) It becomes possible to form the acute section 15 ; efficiently to two- or more bump 13a: ,L *< ti;y ~ 
[0052] Moreover, the effectiveness of the leveling processing currently carried out conventionally can be maintained as it isi and ' r - 
the height of the flat part 16 formed in coincidence at the time of formation of the acute section 15 consists of above-mentioned , [ 
acute section formation processes so that it may become uniform: Then, the 1st example of the mounting substrate concerning 1 
this invention is explained. 4 ; ; r ' r ^ 

[0053] Drawing 9 shows the condition that the semiconductor device 30' of BGA structure was mounted in the mounting 
substrate 25 concerning the 1st example. First, the semiconductor device 30 of BGA structure is explained: If the profile of the : 
semiconductor device 30 of BGA structure is carried out, it is constituted by two or more bumps 34 (henceforth the polar zdne) rA * 
who are a substrate 31, closure resin 33, and a projection electrode. r -c; ^i^tH o 

[0054] It is a substrate made from glass epoxy, and while carrying a semiconductor chip 32 in the top^face 31a, as for the - r ; j 
substrate 31, the wiring 35 which has a predetermined pattern is formed. The predetermined location and semiconductor chip 32- 
of this wiring 35 are electrically connected using the wire 36. Moreover, closure resin 33 is formed in top-face 31a of a substrate 1 
31 so that a semiconductor chip 32 and a wire 36 may be closed, and it considers as the configuration from which a ^ itffc'-Xij 

semiconductor chip 32 and a wire 36 are protected by this closure resin 33 to the exterior. ■ ' * v " 

[0055] On the other hand, two or more bump polar zone 34 is arranged in ihferior^surface-of-tongue 31b of a substrate 31. This 
polar zone 34 functions as an external connection terminal of a semiconductor device 30, and is connected to wiring 35 by wiring^ 
and the through hole (not shown [ both ]) which were formedln the substrate 31. Therefore, the semiconductor chip 32' is ; ■■"•"•'flu* 
considered as a wire 36, wiring, and the configuration electrically connected to the polar zone 34 through the through hole. '• • • 4 • - 
[0056] The semiconductor device 30 by which the configuration was carried out [ above-mentioned ] is mounted in the mounting *° 
substrate 25. The mounting substrate 25 is considered as the configuration which formed two or more bumps 26 in the substrate :< *i 
body 24. This bump's 26 formation location is constituted so that "it may correspond with the formation location of the polar zone' - 
34 established in the semiconductor device 30. Moreover, as an ingredient high-melting solder is used and the bump 26 is Jt ' - 
considered as the configuration which formed a base 27, the acute section 28. and a flat part 28 in one like the bump 1 3 arranged 1 
in the above mentioned semiconductor device 10 side. s 
[0057] The base 27 is joined to the pad (not shown) with which the end section is formed in the substrate body 24,; and, thereby, ! 
the bump 26 is electrically connected with the mounting substrate 25. Moreover, the acute section 28 has the configurations < * 
where it sharpened, such as a cone configuration, and it is formed so that it may project towards the upper part in the center of 
the flat part 29 formed in the point of a base 27. In addition, let a bump's 26 quality of the material be a hard ingredient to the * 
quality of the material of the polar zone 34 prepared in the above mentioned semiconductor device 30. 

[0058] In order to mount a semiconductor device 30 in the mounting substrate 25 considered as the above-mentioned • :%t • 

configuration, a semiconductor device 30 and the mounting substrate 25 are positioned, and continuously, a semiconductor 
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ss^res!."^ — » * - p- "_^_i~„rr,^ isr*--*- of ^ 
^asat^i^'.'ssEMSssr- — - — — « * - — ■ b °* 

41. and the semiconductor device 10 shown in drawing 1 is ^mounted fo d . the substrate body 4 1. 

[0063] The hole electrode 42 formed in this mourtmg subs^te 40 ,sco^ ^ ^ ft 

and annular polar-zone 42b formed j^f 0 ^ As the formation approach of 

^hXte'c^ — « « <* *° SUbStrate te ° hniqUeS ^ 

example at dj^n__L was As shown ^-s ^'^^^^ substrate 40 electrically. The acute section 15 

KKrs «r — * * rssasr* specifica,,y - *■ flat part 

£Zd in the bump 13 contacts the upper part of annular ^^Jf^^tT^eittro** * can be carried out 
[0065] As mentioned above, since-izing of the connecf on condrtior i of « 13and the , no.e e^ po | ar - zon e 42b 

t££i£zL . 5 iJL. ». r 42, * s£*^j__ S - « ■" 

with this, the dependability of mounting can be raised more. 

:=-^„^^^^ 

of a production process can be attained. ^ oroiection electrode is formed with the quality of 

[0069] Moreover, according to invention claim 2 and given in eight, since the projecuon ' d . ^ 

stable electrical property can be acquired. 
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* NOTICES * 

trs^ - 

_**£ shows the word whioh can not be translated. , 
3Jn the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 



mounted in a mounting substrate. ,. rt „ n ^rtion Dart of a bump and the polar zone. 

'SSI rsi. — « - — r* " *• ,,m ' ra " d " c,or ievk " " °™ " mP " " T 
__^^mj^~~^^ 

2nd example. . , , rt is drawln6 showing the configuration wh.ch backed solder. 

!DrawingJ2] In the juncfon condition ^T™^',. ^ e conventional semiconductor dev.ce. 
£d_^J__ It is drawing for explaining the bumpprepar^ in th conven tional semiconductor device. 

[Description of Notations] 
10 30 Semiconductor device 
1 1, 25, 40 Mounting substrate 
13, 13a, 26 Bump 

14 27 Base 

15 28 Acute section 

16 29 Flat part 

18 34 Polar zone , v 

19 22 Fixture (fixture for acute section formation; 

20 Crevice 

21 Flat-Surface Section 

31 Substrate 

32 Semiconductor Chip 

42 Hole Electrode 

43 Backing Material 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. ? 
3.1n the drawings, any words are not translated. 
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